GECPHYSI CAL  MCDEL OF BEDDED BARITE

COX AND SI NGER Mbdel No. 31b . Conpilers - D.B. Hoover
Geophysically sinmilar nodels-3la sedinentary P.L. HII
exhal ative Zn-Pb. D.H Knepper, Jr.

A Ceologic Setting
ZHosted within marine fine grained, typically siliceous or carbonaceous,
.sedinments usually of Proterozoic or Pal eozoic age. )
ZStratabound deposits of limted areal extent related to exhalative
processes controlled by high angle faults along which netal-rich brines
were released to sea water.

B. Geologic Environnment Definition o . .

Geophysi cal nethods appear to have had very limted application on a
regional scale for old marine basins in which bedded barite deposits are
found. However, airborne nethods could have application to mapping of
lithol ogies and structures, especially where cover or access present
difficulties to conventional regional napping. Barnes and Kelley (1991) note
that 12 of 3500 gravity stations conprising a regional survey in Al aska need
to be reexam ned. These 12 stations, show ng 2-4 mgal highs, had been
rejected when conpiling the regional map as due to sinple errors or related to
shal | ow sources.  The shal |l ow sources could possibly be bedded barite deposits.

c. Deposit Definition

Al'l conventional geophysical methods have been tried over bedded barite
deposits but only two, gravity and electrical resistivi tdy, met hods have proven
very effective. Gavity is nost used due to the large density contrast
between ore and host (+1.0 to 2.0 gmfcnireported). Maxinmum anonalies at
Manganpetta North and South, India, and Red Dog North, Alaska;, three of the
| argest deposits are 2.1, 1.6, and 4.07 ngals respectively (Bose, 1980; Barnes
and Morin, 1982; Barnes and others, 1982). Small deposits becone difficult to
identify with gravity methods because of linitations due to geologic noise
(Bhattacharya and others, 1974; MIller and Wight, 1983; Mro, 1982; ParKker,
1980; Visarion and others, 1974). Athough, in favorable areas even snall
deposits may be identified (Uhley and Scharon, 1954). .

Bedded barite deposits, like many other chenical sedinents, are
expressed as high resistivity units. ere these are hosted within
carbonaceous or sulfide-bearing sedinments, the resistivi ta/ contrast may be
very large (Parker, 1978, 1980; Rao and Bhi masankar am 1982, Bhattacharya and
others, 1974). |.P. nethods were used at the Ml deposit, Yukon territory,
Canada (Mller and Wight, 1983) providing good definition because of the high
sphalerite/galena content. Intrinsic chargeability was 60 nsec from nodeling.
Moro (1982) presents S.P. results at the Anbiciosa nmine, Spain, show ng 100+
m/h_anomal ies, but these are related to sul fide-and graphite-bearing host
schi sts.

Magnetic nethods are nentioned by Scull (1958), Vasserman and ot hers
(1980), Bose (1980), and Parker (1980) tried them at Aberfeldy, Scotland but
resulfs were inconclusive. Bose (1980) states that seismc refraction was
tried but gives no results.

Scul " (1958) using a total-count scintillometer across the Chanberlain
Creek syncline noted that barite and associated bl ack shal es had | ow
radi oactivity contrary to expectations. He suggested airborne scintillonetry
could be an effective tool. However, nany deposits show a sericite alteration
zone (Papke, 1984) which might provide a target for ganma-ray spectrometry.
Vasserman and others (1980) note that natural gamma-ray |ogs show a mininum in
barite ore. Zinmovets (1984) gives results for natural gamma-ray and gama-
ganmma | ogs showi ng excel |l ent correl ati on between each and | ow val ues for
natural ganma and high values for gamma-gamm |ogs. Using these |ogs
quantitative estimates of barite content could be obtained.
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D. Size and Shape of Shape Average Size/ Range

Deposi t | ense i ndi vidual lenses 0.1 to several neters
thick. Interbedded units up to 100 m thick.
Strike length typically several 100s of
meters but may be discontinuous up to 7 km
Vol ume 29-6800 ni, ave. 440 m

Physi cal . .
E.  Properties Deposi t Al teration Cap Host
(units)
1. Density 2.86-4.42; 4, 10reresm ! N A ¢
(gnf cni)
2. Porosity 0.5-5%" ? N. A, *
(%
3. Susceptibility very |owlow | ow N. A, *
( cgs)
4. Remanence | ow | ow N. A, *
5. Resistivity 850"% - 1400" ? N. A, *
(ohmm ) 1000 - 1,000, 000"
6. IP Effect 60" ? N A ‘
(msec. )
7. Seisnic . R
Vel ocity hi gh ? N. A
8. Radi oel enent s
K (% | ow medi un® N. A, *
U (ppm | ow | ow? N. A .
Th (ppm | ow | ow? N. A, *

F. Rempte Sensing Characteristics

No literature references to renote sensing techniques applied to barite
expl oration have been found. However, in some cases such methods may be
rel evant to lithologic, structural, and possibly alteration mapping in
exploration for barite. In the visible and near infrared region the barite
spectrum is featureless.

G  Comments
Because of the small average size and limted alteration haloe, if
present, detailed surveys are required at the deposit scale. It is unlikely

that airborne surveys would be of much help in deposit definition. A USGS AEM
and gamma ray 400 m spaced survey in the Gsgood Mns., Nevada showed no
definitive high resistivity body over the Barum deposit, nor a characteristic
radi oel enent signature.
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Figure 1. A Qavity contour nap of the Red Dog deposit A aska, adapted from

Barnes and Morin (1984). B. Gamma-gamma log froma barite deposit
inthe northern Wrals, adapted from Zi novets (1984).
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